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(54) OPTICAL COMPONENTS AND PROJECTOR PROVIDED WITH THE SAME 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide optical components which can be 
fixed surely to an optical modulator side and a prism side and minimizing 
prism size to an optically absolutely minimum size and a projector. 
SOLUTION: A frame body 82 is attached to a cross dichroic prism 45, and 
a holding frame 81 for holding a liquid crystal panel 441 is attached to the 
frame body 82 via a fixing pin 83. Since the need of directly fixing the fixing 
pin 83 to the cross dichroic prism 45 is eliminated, the cross dichroic prism 
45 of the optically absolute minimum size can be used. Also, since the 
fixing pin 83 is fixed to the frame body 82 and the fixing area with the fixing 
pin of the frame body 82 is taken to be large, fure fixing strength for the 
fixing pin 83 and the frame body 82 is obtained, and the liquid crystal panel 
441 can be fixed surely to the side of the cross dichroic prism 45. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The optic characterized by being the optic equipped with light modulation equipment, the maintenance frame 
holding this light modulation equipment, prism, and the lock-pin for fixing said maintenance frame to said prism, and 
having the frame attached in the field of said prism, and fixing the end side of said lock-pin to said maintenance frame, 
and fixing the other end side to said frame. 

[Claim 2] The periphery configuration of said frame is an optic characterized by being formed more greatly than the 
field of said prism in which the frame concerned is attached in an optic according to claim 1 . 

[Claim 3] It is the optic characterized by forming said maintenance frame with synthetic resin, forming said prism with 
optical glass in an optic according to claim 1 or 2, and forming said frame with the metal. 

[Claim 4] The optic characterized by preparing the film mounting section for attaching an optical film in said frame in 
an optic according to claim 1 to 3. 

[Claim 5] The optic characterized by forming the opening in an optic according to claim 4 between the clamp face of 
said film mounting section in which said optical film is attached, and the field of said prism in which said frame is 
attached. 

[Claim 6] Said lock-pin is an optic characterized by to be the optic equipped with light modulation equipment, the 
maintenance frame holding this light modulation equipment, prism, and the lock-pin for fixing said maintenance frame 
to said prism, to fix an end side to said maintenance frame, to carry out adhesion immobilization of the other end side at 
said prism side, and to form more greatly than the cross section by the side of said end the cross section by the side of 
the other end of said lock-pin. 

[Claim 7] The projector which is a projector which is equipped with the light modulation equipment which modulates 
two or more colored light according to image information, and the prism which compounds the light modulated with 
this light modulation equipment, carries out amplification projection of the light compounded by the prism concerned, 
and forms a projection image, and is characterized by having the optic according to claim 1 to 6. 
[Claim 8] The projector characterized by having the power source energized to said light modulation equipment in a 
projector according to claim 7. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the projector equipped with an optic and this, and relates to an optic 
and a projector equipped with the lock-pin for fixing an electro-optic device, the maintenance frame holding this 
electro-optic device, prism, and a maintenance frame and prism in detail. 
[0002] 

[Description of the Prior Art] The environment which uses a projector is spreading and it is used by an in-house board, 
the presentation in a business trip place, etc. in recent years, and also by incorporating the data of CAD/CAM/CAE and 
carrying out amplification projection, it is used for the technical examination meeting in the research and development 
division etc., or the lesson of various seminars, study session, and the school that performs audiovisual education further 
is used. Moreover, medical images and data, such as CAT and MRI, are projected, and it uses for examination of a cure, 
medical instruction, etc., or is used also for directing effectively the event for which a show and large number of people 
gather. 

[0003] Thus, in current [ for which a projector is used in a certain **** environment ], the specification and function for 
which a projector is asked are also various, and has the high brightness model which pursued the lightweight compact 
model which pursued portability, and image quality and a high resolution model, the highly efficient model which 
enabled connection with each digital instrument or a mobile tool. And development of the projector of reliance high 
added value is briskly performed from the further amplification of the environment used being expected supposing a 
new operating environment. 

[0004] By the way, as a projector which was mentioned above, the projector equipped with the electro-optic device 
which modulates two or more colored light according to image information, the cross dichroic prism which compounds 
the light modulated with the electro-optic device concerned, and the projection lens which carries out amplification 
projection of the light compounded with this cross dichroic prism is known conventionally. 

[0005] In such a projector, while corresponding to a miniaturization, in order to attain simplification of structure, the 
structure which fixes to the side face of a cross dichroic prism three light modulation equipments (for example, liquid 
crystal panel) which constitute an electro-optic device through a holddown member is adopted. As such structure, there 
are some which are proposed by Japanese Patent Application No. No. (that for which these people applied) 25345 [ 1 1 
to ], and a hole is prepared in the four corners of the maintenance frame holding light modulation equipment, 
respectively, a lock-pin is inserted in this hole and it fixes to it, and this is carrying out adhesion immobilization of the 
head of a pin soon on the side face of a cross dichroic prism, and is fixing light modulation equipment to a cross 
dichroic prism. 
[0006] 

[Problem(s) to be Solved by the Invention] However, with structure which was mentioned above, since adhesion 
immobilization of the head of a pin is soon carried out on the side face of a direct cross dichroic prism, adhesion area 
with a lock-pin is needed for the side face of a cross dichroic prism, and there is a problem that only the part of this 
adhesion area must make a cross dichroic prism greatly. For this reason, the structure itself cannot make the cross 
dichroic prism itself small, even if it can simplify. That is, a cross dichroic prism cannot be optically made into 
necessary minimum magnitude. In order to make a cross dichroic prism small, it is possible to make adhesion area of a 
cross dichroic prism and a lock-pin into the minimum magnitude, but if adhesion area is made into the minimum, 
anxiety will arise in the bond strength of a cross dichroic prism and a lock-pin, as a result anxiety will arise about the 
fixed reinforcement of a cross dichroic prism and light modulation equipment. 

[0007] The object of this invention is to offer the optic and projector which can make prism necessary minimum 
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magnitude optically while certainly being able to fix a light modulation equipment and prism side. 
[0008] 

[Means for Solving the Problem] The optic of this invention is equipped with the following configurations in order to 
attain the above-mentioned object. Invention according to claim 1 is the optic equipped with light modulation 
equipment, the maintenance frame holding this light modulation equipment, prism, and the lock-pin for fixing said 
maintenance frame to said prism, and is characterized by having the frame attached in the field of said prism, and fixing 
the end side of said lock-pin to said maintenance frame, and fixing the other end side to said frame. 
[0009] Since according to this invention a frame is attached in prism and the maintenance frame which holds light 
modulation equipment to this frame is attached through the lock-pin, it is not necessary to fix a lock-pin to direct prism 
and to secure the area for fixing a lock-pin to the prism itself. Thereby, the prism itself becomes small that prism should 
just have necessary minimum magnitude optically. Moreover, since a lock-pin is fixed to a frame, if large magnitude, 
width of face, etc. of a frame are taken, a large area for fixing a lock-pin can be taken not related in the magnitude of 
prism. For this reason, the fixed reinforcement of a lock-pin and a frame is fully obtained, and light modulation 
equipment is certainly fixed to a prism side. 

[0010] Invention according to claim 2 is characterized by forming the periphery configuration of said frame more 
greatly than the field of said prism in which the frame concerned is attached in an optic according to claim 1 . According 
to this invention, since the periphery configuration of a frame is formed more greatly than the field of prism, a large area 
for fixing a lock-pin regardless of the magnitude of prism can be taken, without hardly covering the field of prism with a 
frame. Thereby, a lock-pin, i.e., light modulation equipment, is certainly fixed to a prism side. 

[001 1] It is characterized by forming said maintenance frame for invention according to claim 3 with synthetic resin in 
an optic according to claim 1 or 2, forming said prism with optical glass, and forming said frame with the metal. Since 
the maintenance frame made of synthetic resin generally used, for example to optical instruments, such as a projector, 
and the prism made from optical glass are used according to this invention, it can constitute economically. Moreover, 
since a frame is metal, if a sheet metal etc. is used, it will be easy to form a frame in a desired configuration. 
Furthermore, when an optic is used for a projector, a maintenance frame, prism, etc. may expand with the heat generated 
from the light source etc. Usually, a maintenance frame is a product made from plastics in many cases, and its 
coefficient of thermal expansion is higher than the prism made from optical glass. For this reason, in the conventional 
optic, at the time of the activity of a projector, a maintenance frame expands thermally more greatly than prism, and 
there is a possibility that a gap may arise in the relative position of a maintenance frame and prism, i.e., the relative 
position of light modulation equipment and prism. Since coefficient of thermal expansion has connected the 
maintenance frame made of synthetic resin, and the prism made from optical glass in this invention through the metal 
frame which it is between synthetic resin and glass, even if heat arises, for example at the time of a projector activity, it 
is cushion ON ******** to the difference of the thermal expansion of prism and a maintenance frame with a frame. 
Thereby, a gap of the relative position by the differential thermal expansion of a maintenance frame and prism is 
controlled. 

[0012] Invention according to claim 4 is characterized by preparing the film mounting section for attaching an optical 
film in said frame in an optic according to claim 1 to 3. According to this invention, since the film mounting section is 
prepared in the frame, the installation to the frame of an optical film becomes easy. Here, as an optical film, a phase 
contrast plate, a polarizing plate, a wide-field-of-view angle film, etc. are mentioned, for example. 
[001 3] Invention according to claim 5 is characterized by forming the opening between the clamp face of said film 
mounting section in which said optical film is attached, and the field of said prism in which said frame is attached in an 
optic according to claim 4. According to this invention, since the opening is formed, between the clamp face of the film 
mounting section of a frame, and the field of prism, an optical film is opened from prism, predetermined spacing can be 
installed, and the permeability between an optical film and prism can be kept good in it. 

[0014] The maintenance frame with which invention according to claim 6 holds light modulation equipment and this 
light modulation equipment, It is the optic equipped with prism and the lock-pin for fixing said maintenance frame to 
said prism. Said lock-pin An end side is fixed to said maintenance frame, adhesion immobilization of the other end side 
is carried out at said prism side, and the cross section by the side of the other end of said lock-pin is characterized by 
being formed more greatly than the cross section by the side of said end. 

[001 5] According to this invention, the cross section by the side of the other end of the lock-pin by which adhesion 
immobilization is carried out is greatly formed in the prism side. That is, since the end face by the side of the other end 
of the lock-pin used as an adhesion side is formed greatly, the bond strength by the side of a lock-pin and prism is more 
fully secured. Here, direct adhesion immobilization may be carried out at prism, adhesion immobilization may be 
carried out at the frame concerning invention according to claim 1 to 5 which was mentioned above, and, in short, 
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magnitude optically while certainly being able to fix a light modulation equipment and prism side. 
[0008] 
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Furthermore, when an optic is used for a projector, a maintenance frame, prism, etc. may expand with the heat generated 
from the light source etc. Usually, a maintenance frame is a product made from plastics in many cases, and its 
coefficient of thermal expansion is higher than the prism made from optical glass. For this reason, in the conventional 
optic, at the time of the activity of a projector, a maintenance frame expands thermally more greatly than prism, and 
there is a possibility that a gap may arise in the relative position of a maintenance frame and prism, i.e., the relative 
position of light modulation equipment and prism. Since coefficient of thermal expansion has connected the 
maintenance frame made of synthetic resin, and the prism made from optical glass in this invention through the metal 
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[0014] The maintenance frame with which invention according to claim 6 holds light modulation equipment and this 
light modulation equipment, It is the optic equipped with prism and the lock-pin for fixing said maintenance frame to 
said prism. Said lock-pin An end side is fixed to said maintenance frame, adhesion immobilization of the other end side 
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adhesion immobilization of the other end side of a lock-pin should just be carried out a prism side. 
[0016] On the other hand, the projector of this invention is equipped with the following configurations in order to attain 
the above-mentioned object. Invention according to claim 7 is a projector which is equipped with the light modulation 
equipment which modulates two or more colored light according to image information, and the prism which compounds 
the light modulated with this light modulation equipment, carries out amplification projection of the light compounded 
by the prism concerned, and forms a projection image, and is characterized by having the optic according to claim 1 to 
6. According to this invention, with constituting a projector using an optic according to claim 1 to 6, while fully being 
able to obtain the bond strength of prism and a lock-pin, the projector which can miniaturize prism is obtained, as a 
result the miniaturization of a projector is attained. 

[0017] Invention according to claim 8 is characterized by having the power source energized to said light modulation 
equipment in a projector according to claim 7. Since the power source energized to light modulation equipment is 
prepared in the projector according to this invention, the electrical and electric equipment can be easily supplied to light 
modulation equipment. 
[0018] 

[Embodiment of the Invention] Hereafter, 1 operation gestalt of this invention is explained based on a drawing. 
The [main configurations of 1. projector] The whole perspective view as which the whole perspective view which 
looked at the projector 1 which drawing 1 requires for this operation gestalt from the upper part, and drawin g 2 regarded 
the projector 1 from the lower part, and drawin g 3 are the perspective views showing the interior of a projector 1 . The 
projector 1 is equipped with the abbreviation rectangular-head box-like sheathing case 2, the power supply unit 3 held in 
the sheathing case 2, and the optical unit 4 of the flat-surface L typeface similarly arranged in the sheathing case 2 in 
drawing 1 thru/or drawin g 3 . 

[0019] The sheathing case 2 consists of an upper case 21 made of synthetic resin by which a screw stop is carried out, 
metal lower cases 22, such as aluminum, and same metal front cases 23, such as aluminum, as shown in drawing 4 . 
[0020] An upper case 21 is the configuration in which the top-face section 21 1 and the tooth-back section 212 were 
really fabricated. The porous 1st electromagnetic-shielding member 213 by punching processing of an aluminum plate 
is formed in the interior side of the top-face section 211 dismountable. The 2nd electromagnetic-shielding member 214 
which is from an aluminum plate also on the interior side of the tooth-back section 212 of an upper case 21 is formed. 
The screw stop of the 2nd electromagnetic-shielding member 214 is carried out to the lower case 22 side. 
[0021] The base section 221 and the lateral portion 222 of a couple which counters each other are the configurations 
formed in one, and the lower case 22 is carrying out bending of the aluminum plate of a predetermined configuration 
processed in the press, the machining center, etc., and the base section 221 and a lateral portion 222 bend each other, 
and it is formed. 

[0022] The height positioning device 7 in which adjust the inclination of the projector 1 whole and alignment of a 
projection image is performed is formed in a part for both comers ahead of the base section 221 . On the other hand, it is 
only that the foot member 6 ( drawing 2 ) made of resin has fitted into the back side center section of the base section 
221. 

[0023] The front case 23 is a member which forms the front section 231 of the sheathing case 2, and is formed of 
bending or spinning of a predetermined configuration which were processed too in the press, the machining center, etc., 
such as an aluminum plate, this — Corresponding to the projection lens 46, the round hole opening 232 is formed in the 
front case 23, and the circumference of the round hole opening 232 is curving to the interior side by spinning. 
[0024] The hole 2G grade of a large number corresponding to control-panel 2F besides exhaust-port 2D for discharging 
cooling air and 2E and the location of a loudspeaker is prepared in the interior at such a sheathing case 2 from inlet-port 
2A for taking in cooling air, 2B, 2C, and the interior. Moreover, the various connectors for an interface are exposed to 
the tooth-back side of the sheathing case 2, and the driver board and other boards on which each connector is mounted 
are supported by the aluminum plate 50 fixed so that a part for opening by the side of a tooth back might be closed. This 
aluminum plate 50 functions also as an electromagnetic-shielding plate. 

[0025] The power supply unit 3 consists of a main power supply 3 1 as a power source arranged at the front-face side 
within the sheathing case 2 ( drawin g 3 ), and ballast 32 arranged behind a main power supply 3 1 . A main power supply 
3 1 supplies the power supplied through the power cable to ballast 32, the driver board which is not illustrated, and is 
equipped with the inlet connector 33 ( draw ing 2 ) in which said power cable is inserted, the frame 34 ( drawing 3 ) 
surrounding a perimeter made from aluminum, the power circuit which is not illustrated. Moreover, the main power 
supply 31 is energized to the liquid crystal panel 441 later mentioned through the driver board which is not illustrated. 
Ballast 32 mainly supplies power to the light source lamp 41 1 ( drawing 5 ) of the optical unit 4, and is equipped with 
the lamp actuation circuit. 
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which is from an aluminum plate also on the interior side of the tooth-back section 212 of an upper case 21 is formed. 
The screw stop of the 2nd electromagnetic-shielding member 214 is carried out to the lower case 22 side. 
[0021] The base section 221 and the lateral portion 222 of a couple which counters each other are the configurations 
formed in one, and the lower case 22 is carrying out bending of the aluminum plate of a predetermined configuration 
processed in the press, the machining center, etc., and the base section 221 and a lateral portion 222 bend each other, 
and it is formed. 

[0022] The height positioning device 7 in which adjust the inclination of the projector 1 whole and alignment of a 
projection image is performed is formed in a part for both corners ahead of the base section 221 . On the other hand, it is 
only that the foot member 6 ( drawing 2 ) made of resin has fitted into the back side center section of the base section 
221. 

[0023] The front case 23 is a member which forms the front section 23 1 of the sheathing case 2, and is formed of 
bending or spinning of a predetermined configuration which were processed too in the press, the machining center, etc., 
such as an aluminum plate, this — Corresponding to the projection lens 46, the round hole opening 232 is formed in the 
front case 23, and the circumference of the round hole opening 232 is curving to the interior side by spinning. 
[0024] The hole 2G grade of a large number corresponding to control-panel 2F besides exhaust-port 2D for discharging 
cooling air and 2E and the location of a loudspeaker is prepared in the interior at such a sheathing case 2 from inlet-port 
2A for taking in cooling air, 2B, 2C, and the interior. Moreover, the various connectors for an interface are exposed to 
the tooth-back side of the sheathing case 2, and the driver board and other boards on which each connector is mounted 
are supported by the aluminum plate 50 fixed so that a part for opening by the side of a tooth back might be closed. This 
aluminum plate 50 functions also as an electromagnetic-shielding plate. 

[0025] The power supply unit 3 consists of a main power supply 31 as a power source arranged at the front-face side 
within the sheathing case 2 ( drawing 3 ), and ballast 32 arranged behind a main power supply 3 1 . A main power supply 
31 supplies the power supplied through the power cable to ballast 32, the driver board which is not illustrated, and is 
equipped with the inlet connector 33 ( draw ing 2 ) in which said power cable is inserted, the frame 34 ( drawin g 3 ) 
surrounding a perimeter made from aluminum, the power circuit which is not illustrated. Moreover, the main power 
supply 31 is energized to the liquid crystal panel 441 later mentioned through the driver board which is not illustrated. 
Ballast 32 mainly supplies power to the light source lamp 41 1 ( drawing 5 ) of the optical unit 4, and is equipped with 
the lamp actuation circuit. 
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[0026] As shown in drawin g 5 , the optical unit 4 is a unit which processes optically the flux of light by which outgoing 
radiation was carried out from the light source lamp 41 1, and forms the optical image corresponding to image 
information, and is equipped with the integrator illumination-light study system 41, the color separation optical system 
42, the relay optical system 43, the electro-optic device 44, the cross dichroic prism 45 made from the optical glass as 
color composition optical system, and the projection lens 46 as projection optical system. 

[0027] [Detailed configuration of 2. optical system] In drawing 5 , the integrator illumination-light study system 41 is 
the optical system for illuminating mostly the image formation field of the liquid crystal panel 441 (it is indicated as 
liquid crystal panels 441R, 441G, and 44 IB for every colored light) as light modulation equipment of three sheets which 
constitutes an electro-optic device 44 to homogeneity, and is equipped with light equipment 413, UV filter 418, the 1st 
lens array 414, the polarization sensing element 415, and the 2nd lens array 416. 

[0028] The light equipment 413 which constitutes the integrator illumination-light study system 41 has the reflector 412 
which reflects the synchrotron orbital radiation by which outgoing radiation was carried out from the light source lamp 
41 1 and this light source lamp 41 1 as the radiation light source which carries out outgoing radiation of the beam of light 
of a radial. As a light source lamp 41 1, a halogen lamp, a metal halide lamp, or a high-pressure mercury lamp is used in 
many cases. 

[0029] The 1st lens array 414 has the configuration with which small lens 414A which has a rectangle-like profile 
mostly was arranged in the shape of a matrix. Each smallness lens 414A is dividing into two or more partial flux of 
lights the flux of light which outgoing radiation is carried out from the light source lamp 41 1, and passes along UV filter 
418. The profile configuration of each smallness lens 414A is set up so that an analog may be mostly made with the 
configuration of the image formation field of a liquid crystal panel 441 . For example, if the aspect ratio (ratio of the 
dimension of width and length) of the image formation field of a liquid crystal panel 441 is 4:3, the aspect ratio of each 
smallness lens 414A will also be set as 4:3. The 2nd lens array 416 has the almost same configuration as the 1st lens 
array 414, and has the configuration with which small lens 416A was arranged in the shape of a matrix. This 2nd lens 
array 416 is condensing the light from the 1st lens array 414. 

[0030] While the polarization sensing element 415 is arranged between the 1st lens array 414 and the 2nd lens array 
416, the light from the 1st lens array 414 is changed into one kind of polarization light, and, thereby, the utilization 
effectiveness of the light in an electro-optic device 44 is raised. Concretely, each partial flux of light changed into one 
kind of polarization light condenses to a condenser lens 417, and is eventually superimposed mostly by the polarization 
sensing element 415 on the liquid crystal panels 441R and 441G of an electro-optic device 44, and 441B. since only one 
kind of polarization light of two kinds of polarization light (an S wave and P wave) which constitutes light from a 
projector 1 (electro-optic device 44) of this operation gestalt using the liquid crystal panel 441 of the type which 
modulates polarization light can be used — the light from the light source lamp 41 1 — one half is not used mostly. Then, 
by using the polarization sensing element 415, all the outgoing radiation light from the light source lamp 41 1 is changed 
into one kind of polarization light, and the utilization effectiveness of the light in an electro-optic device 44 is raised. In 
addition, such a polarization sensing element 415 is introduced to JP,8-304739,A. 

[0031] The color separation optical system 42 is equipped with two dichroic mirrors 421,422 and the reflective mirrors 
423, and has the function to divide into the colored light of three colors of red, green, and blue two or more partial flux 
of lights injected by dichroic mirrors 421 and 422 from the integrator illumination-light study system 41 . 
[0032] The relay optical system 43 is equipped with the incidence side lens 431, a relay lens 433, and the reflective 
mirrors 432 and 434, and has the function to draw the colored light separated by the color separation optical system 42, 
and blue glow to liquid crystal panel 441 B. 

[0033] An electro-optic device 44 is equipped with the liquid crystal panels 44 1R, 44 1G, and 44 IB of three sheets, and, 
as for these, the viewing-angle compensation film 419 as an optical film is arranged at the optical outgoing radiation 
side side of each liquid crystal panels 44 1R, 44 1G, and 441 B, using poly-Si TFT as a switching element. With the liquid 
crystal panels 44 1R, 44 1G, and 44 IB of these three sheets, according to image information, it becomes irregular, and 
each colored light separated by the color separation optical system 42 forms an optical image. 
[0034] The cross dichroic prism 45 compounds the image which was injected from the liquid crystal panels 44 1R, 
44 1G, and 44 IB of three sheets and which was modulated for every colored light, and forms a color picture. Here, let 
the cross dichroic prism 45 be necessary minimum magnitude optically. The dielectric multilayer which reflects red 
light, and the dielectric multilayer which reflects blue glow are formed in the cross dichroic prism 45 in the shape of an 
abbreviation X character in accordance with the interface of four rectangular prisms, and three colored light is 
compounded by these dielectric multilayers. And the color picture compounded with the cross dichroic prism 45 is 
injected from the projection lens 46, and amplification projection is carried out on a screen. In addition, the optic of this 
invention is constituted including the electro-optic device 44 and the cross dichroic prism 45. 
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[0026] As shown in drawin g 5 , the optical unit 4 is a unit which processes optically the flux of light by which outgoing 
radiation was carried out from the light source lamp 41 1, and forms the optical image corresponding to image 
information, and is equipped with the integrator illumination-light study system 41, the color separation optical system 
42, the relay optical system 43, the electro-optic device 44, the cross dichroic prism 45 made from the optical glass as 
color composition optical system, and the projection lens 46 as projection optical system. 

[0027] [Detailed configuration of 2. optical system] In drawing 5 , the integrator illumination-light study system 41 is 
the optical system for illuminating mostly the image formation field of the liquid crystal panel 441 (it is indicated as 
liquid crystal panels 44 1R, 44 1G, and 44 IB for every colored light) as light modulation equipment of three sheets which 
constitutes an electro-optic device 44 to homogeneity, and is equipped with light equipment 413, UV filter 418, the 1st 
lens array 414, the polarization sensing element 415, and the 2nd lens array 416. 

[0028] The light equipment 413 which constitutes the integrator illumination-light study system 41 has the reflector 412 
which reflects the synchrotron orbital radiation by which outgoing radiation was carried out from the light source lamp 
41 1 and this light source lamp 41 1 as the radiation light source which carries out outgoing radiation of the beam of light 
of a radial. As a light source lamp 41 1, a halogen lamp, a metal halide lamp, or a high-pressure mercury lamp is used in 
many cases. 

[0029] The 1st lens array 414 has the configuration with which small lens 414A which has a rectangle-like profile 
mostly was arranged in the shape of a matrix. Each smallness lens 414A is dividing into two or more partial flux of 
lights the flux of light which outgoing radiation is carried out from the light source lamp 41 1, and passes along UV filter 
418. The profile configuration of each smallness lens 414A is set up so that an analog may be mostly made with the 
configuration of the image formation field of a liquid crystal panel 441 . For example, if the aspect ratio (ratio of the 
dimension of width and length) of the image formation field of a liquid crystal panel 441 is 4:3, the aspect ratio of each 
smallness lens 414A will also be set as 4:3. The 2nd lens array 416 has the almost same configuration as the 1st lens 
array 414, and has the configuration with which small lens 41 6A was arranged in the shape of a matrix. This 2nd lens 
array 416 is condensing the light from the 1st lens array 414. 

[0030] While the polarization sensing element 415 is arranged between the 1st lens array 414 and the 2nd lens array 
416, the light from the 1st lens array 414 is changed into one kind of polarization light, and, thereby, the utilization 
effectiveness of the light in an electro-optic device 44 is raised. Concretely, each partial flux of light changed into one 
kind of polarization light condenses to a condenser lens 417, and is eventually superimposed mostly by the polarization 
sensing element 415 on the liquid crystal panels 441R and 441G of an electro-optic device 44, and 441B. since only one 
kind of polarization light of two kinds of polarization light (an S wave and P wave) which constitutes light from a 
projector 1 (electro-optic device 44) of this operation gestalt using the liquid crystal panel 441 of the type which 
modulates polarization light can be used — the light from the light source lamp 41 1 — one half is not used mostly. Then, 
by using the polarization sensing element 415, all the outgoing radiation light from the light source lamp 41 1 is changed 
into one kind of polarization light, and the utilization effectiveness of the light in an electro-optic device 44 is raised. In 
addition, such a polarization sensing element 415 is introduced to JP,8-304739,A. 

[0031] The color separation optical system 42 is equipped with two dichroic mirrors 421,422 and the reflective mirrors 
423, and has the function to divide into the colored light of three colors of red, green, and blue two or more partial flux 
of lights injected by dichroic mirrors 421 and 422 from the integrator illumination-light study system 41. 
[0032] The relay optical system 43 is equipped with the incidence side lens 431, a relay lens 433, and the reflective 
mirrors 432 and 434, and has the function to draw the colored light separated by the color separation optical system 42, 
and blue glow to liquid crystal panel 441 B. 

[0033] An electro-optic device 44 is equipped with the liquid crystal panels 441R, 441G, and 441B of three sheets, and, 
as for these, the viewing-angle compensation film 419 as an optical film is arranged at the optical outgoing radiation 
side side of each liquid crystal panels 441R, 441G, and 441B, using poly-Si TFT as a switching element. With the liquid 
crystal panels 44 1R, 44 1G, and 441 B of these three sheets, according to image information, it becomes irregular, and 
each colored light separated by the color separation optical system 42 forms an optical image. 
[0034] The cross dichroic prism 45 compounds the image which was injected from the liquid crystal panels 44 1R, 
44 1G, and 44 IB of three sheets and which was modulated for every colored light, and forms a color picture. Here, let 
the cross dichroic prism 45 be necessary minimum magnitude optically. The dielectric multilayer which reflects red 
light, and the dielectric multilayer which reflects blue glow are formed in the cross dichroic prism 45 in the shape of an 
abbreviation X character in accordance with the interface of four rectangular prisms, and three colored light is 
compounded by these dielectric multilayers. And the color picture compounded with the cross dichroic prism 45 is 
injected from the projection lens 46, and amplification projection is carried out on a screen. In addition, the optic of this 
invention is constituted including the electro-optic device 44 and the cross dichroic prism 45. 
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[0035] Each optical system 41-45 explained above is held in the light guide 4Tmade of synthetic resin, as shown in 
drawing 6 . namely, - this light guide 47 - light equipment 413 — the above-mentioned besides the wrap light source 
protection section 471 - each — the slot which inserts optic 414-418,421-423,431-434 in a slide type from the upper 
part is prepared, respectively. Here, unitization of the polarization sensing element 415 and the 2nd lens array 416 is 
carried out to one, and they are inserted in the slot. And the covering 48 shown in drawing 3 is attached in the light 
guide 47. In addition, the installation to the light guide 47 of the electro-optic device 44 which is the optic of this 
invention, and the cross dichroic prism 45 is mentioned later. 

[0036] Moreover, the cross dichroic prism 45 with which liquid crystal panels 44 1R, 441 G, and 44 IB were attached in 
one is fixed to the end side of optical outgoing radiation side 49 of a light guide 47, and the projection lens 46 is fixed 
on the flange in alignment with a part for the semicircle tubed part by the side of the other end. 

[0037] [3. cooling structure] In drawing 1 thru/or drawing 3 in a projector 1 The 1st cooling system A with which the 
cooling air attracted from inlet-port 2A of the projection lens 46 side and sheathing case 2 base is exhausted from 
exhaust-port 2D The 3rd cooling system C with which the cooling air attracted from inlet-port 2C prepared in the base 
of the 2nd cooling system B and the sheathing case 2 where the cooling air attracted from inlet-port 2B prepared in the 
side face of the sheathing case 2 is exhausted from exhaust-port 2E is exhausted from exhaust-port 2E is formed. 
[0038] In the 1st cooling system A, the axial flow inhalation-of-air fan 51 (an alternate long and short dash line 
illustrates in drawin g 3 ) is formed in the projection lens 46 side of a main power supply 31, and the 1st sirocco fan 52 is 
formed in the light equipment 413 side of ballast 32. Cooling a main power supply 3 1 and ballast 32, it flows and the 
cooling air attracted from the projection lens 46 side and inlet-port 2A by the axial flow inhalation-of-air fan 51 is 
attracted at a sirocco fan 52 side. The cooling air breathed out from the 1 st sirocco fan 52 enters in the light source 
protection section 471 from notch 471 for inhalation of air A prepared in the light guide 47, cools light equipment 413 
from back, is exhausted from notch 471 for exhaust air B ( drawing 6 ), and is eventually exhausted out of the sheathing 
case 2 from exhaust-port 2D. 

[0039] In the 2nd cooling system B, as shown in the sectional view of drawing 7 and drawin g 8 , the 2nd sirocco fan 53 
is formed in the projection lens 46 bottom. This 2nd sirocco fan 53 is arranged in the middle of the duct member 60 
( drawing 6 ) which draws cooling air from inlet-port 2B to the lower part of an electro-optic device 44. After the 
inhalation of air attracted from inlet-port 2B is led to the duct member 60, is inhaled by the 2nd sirocco fan 53 and 
breathed out along the base of the sheathing case 2, it cools an electro-optic device 44. Cooling air is exhausted from 
exhaust-port 2E with this ventilating fan 54 next toward the axial flow ventilating fan 54 by the side of a tooth back, 
cooling the driver board which has been arranged in the upper part of the optical unit 4 and which is not illustrated. 
[0040] In the 3rd cooling system C, as an alternate long and short dash line shows in drawi ng 6 , the 3rd sirocco fan 55 
is formed in the location corresponding to inlet-port 2C of sheathing case 2 base in the underside of a light guide 47. 
The dust and dust which whose inlet-port 2C is making each hole into a minor diameter as much as possible, and are on 
the installation part of a projector 1 are made hard to absorb. The cooling air inhaled by the 3rd sirocco fan 55 from 
inlet-port 2C After being breathed out at the light equipment 413 side through the duct-like part formed between the 
base of the sheathing case 2, and the underside of a light guide 47, It is led to opening for inhalation of air (not shown) 
prepared corresponding to the location where the integrator illumination-light study system 41 of a light guide 47 has 
been arranged. UV filter 418 besides the unit which consists of the 1st lens array 414 which constitutes the integrator 
illumination-light study system 41, and which was mentioned above, and the polarization sensing element 415 and the 
2nd lens array 416 is cooled toward the upper part from a lower part. Cooling air is exhausted from the openings 48 A 
and 48B ( drawing 3 ) for exhaust air of covering 48, and is eventually exhausted from exhaust-port 2E next with the 
axial flow ventilating fan 54 by the side of a tooth back. 

[0041] [Structure of 4. optic] In the optic which consists of an electro-optic device 44 and a cross dichroic prism 45, as 
shown in drawing 6 and drawing 9 , an electro-optic device 44 is supported by the cross dichroic prism 45, and this 
cross dichroic prism 45 is attached in optical outgoing radiation side 49 ( drawing 7 ) of a light guide 47 through the 
supporter material 70 which supports the cross dichroic prism 45 concerned. The supporter material 70 is equipped with 
the installation section 71 in which the cross dichroic prism 45 is laid, and four advice fixed parts 72 for guiding and 
fixing this installation section 71 to optical outgoing radiation side 49 of a light guide 47. From the installation section 
71, the advice fixed part 72 projects to the side, and is prepared in it, and the cross dichroic prism 45 is attached in 
optical outgoing radiation side 49 of a light guide 47 by being fixed with the screw thread which this advice fixed part 
72 and optical outgoing radiation side 49 of a light guide 47 do not illustrate. 

[0042] As shown in drawing 9 and drawing 10 , the liquid crystal panels 44 1R, 44 1G, and 44 IB of three sheets which 
constitute an electro-optic device 44 are held by the maintenance frame 81 made of synthetic resin, and opposite 
arrangement is carried out with three side faces used as the optical plane of incidence of the cross dichroic prism 45. On 
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[0035] Each optical system 41-45 explained above is held in the light guide 47"made of synthetic resin, as shown in 
drawingjS . namely, — this light guide 47 — light equipment 413 — the above-mentioned besides the wrap light source 
protection section 471 each — the slot which inserts optic 414-418,421-423,431-434 in a slide type from the upper 
part is prepared, respectively. Here, unitization of the polarization sensing element 415 and the 2nd lens array 416 is 
carried out to one, and they are inserted in the slot. And the covering 48 shown in drawin g 3 is attached in the light 
guide 47. In addition, the installation to the light guide 47 of the electro-optic device 44 which is the optic of this 
invention, and the cross dichroic prism 45 is mentioned later. 

[0036] Moreover, the cross dichroic prism 45 with which liquid crystal panels 441 R, 441 G, and 44 IB were attached in 
one is fixed to the end side of optical outgoing radiation side 49 of a light guide 47, and the projection lens 46 is fixed 
on the flange in alignment with a part for the semicircle tubed part by the side of the other end. 
[0037] [3. cooling structure] In drawin g 1 thru/or drawing 3 in a projector 1 The 1st cooling system A with which the 
cooling air attracted from inlet-port 2A of the projection lens 46 side and sheathing case 2 base is exhausted from 
exhaust-port 2D The 3rd cooling system C with which the cooling air attracted from inlet-port 2C prepared in the base 
of the 2nd cooling system B and the sheathing case 2 where the cooling air attracted from inlet-port 2B prepared in the 
side face of the sheathing case 2 is exhausted from exhaust-port 2E is exhausted from exhaust-port 2E is formed. 
[0038] In the 1st cooling system A, the axial flow inhalation-of-air fan 51 (an alternate long and short dash line 
illustrates in drawing 3 ) is formed in the projection lens 46 side of a main power supply 3 1 , and the 1 st sirocco fan 52 is 
formed in the light equipment 413 side of ballast 32. Cooling a main power supply 31 and ballast 32, it flows and the 
cooling air attracted from the projection lens 46 side and inlet-port 2 A by the axial flow inhalation-of-air fan 51 is 
attracted at a sirocco fan 52 side. The cooling air breathed out from the 1st sirocco fan 52 enters in the light source 
protection section 471 from notch 471 for inhalation of air A prepared in the light guide 47, cools light equipment 413 
from back, is exhausted from notch 471 for exhaust air B ( drawing 6 ), and is eventually exhausted out of the sheathing 
case 2 from exhaust-port 2D. 

[0039] In the 2nd cooling system B, as shown in the sectional view of drawin g 7 and drawing 8 , the 2nd sirocco fan 53 
is formed in the projection lens 46 bottom. This 2nd sirocco fan 53 is arranged in the middle of the duct member 60 
( drawing 6 ) which draws cooling air from inlet-port 2B to the lower part of an electro-optic device 44. After the 
inhalation of air attracted from inlet-port 2B is led to the duct member 60, is inhaled by the 2nd sirocco fan 53 and 
breathed out along the base of the sheathing case 2, it cools an electro-optic device 44. Cooling air is exhausted from 
exhaust-port 2E with this ventilating fan 54 next toward the axial flow ventilating fan 54 by the side of a tooth back, 
cooling the driver board which has been arranged in the upper part of the optical unit 4 and which is not illustrated. 
[0040] In the 3rd cooling system C, as an alternate long and short dash line shows in drawin g 6 , the 3rd sirocco fan 55 
is formed in the location corresponding to inlet-port 2C of sheathing case 2 base in the underside of a light guide 47. 
The dust and dust which whose inlet-port 2C is making each hole into a minor diameter as much as possible, and are on 
the installation part of a projector 1 are made hard to absorb. The cooling air inhaled by the 3rd sirocco fan 55 from 
inlet-port 2C After being breathed out at the light equipment 413 side through the duct-like part formed between the 
base of the sheathing case 2, and the underside of a light guide 47, It is led to opening for inhalation of air (not shown) 
prepared corresponding to the location where the integrator illumination-light study system 41 of a light guide 47 has 
been arranged. UV filter 418 besides the unit which consists of the 1st lens array 414 which constitutes the integrator 
illumination-light study system 41, and which was mentioned above, and the polarization sensing element 415 and the 
2nd lens array 416 is cooled toward the upper part from a lower part. Cooling air is exhausted from the openings 48 A 
and 48B ( drawing 3 ) for exhaust air of covering 48, and is eventually exhausted from exhaust-port 2E next with the 
axial flow ventilating fan 54 by the side of a tooth back. 

[0041] [Structure of 4. optic] In the optic which consists of an electro-optic device 44 and a cross dichroic prism 45, as 
shown in drawing 6 and drawin g 9 , an electro-optic device 44 is supported by the cross dichroic prism 45, and this 
cross dichroic prism 45 is attached in optical outgoing radiation side 49 ( drawing 7 ) of a light guide 47 through the 
supporter material 70 which supports the cross dichroic prism 45 concerned. The supporter material 70 is equipped with 
the installation section 71 in which the cross dichroic prism 45 is laid, and four advice fixed parts 72 for guiding and 
fixing this installation section 71 to optical outgoing radiation side 49 of a light guide 47. From the installation section 
71, the advice fixed part 72 projects to the side, and is prepared in it, and the cross dichroic prism 45 is attached in 
optical outgoing radiation side 49 of a light guide 47 by being fixed with the screw thread which this advice fixed part 
72 and optical outgoing radiation side 49 of a light guide 47 do not illustrate. 

[0042] As shown in drawin g 9 and drawing 10 , the liquid crystal panels 44 1R, 44 1G, and 44 IB of three sheets which 
constitute an electro-optic device 44 are held by the maintenance frame 81 made of synthetic resin, and opposite 
arrangement is carried out with three side faces used as the optical plane of incidence of the cross dichroic prism 45. On 
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the other hand, the metal frame 82 is attached in three side faces used as the optical plane of incidence of the cross 
dichroic prism 45, and connection immobilization of the maintenance frame 81 and the frame 82 is carried out through 
four lock-pins 83 made of transparence resin. 

[0043] The maintenance frame 81 is formed in the shape of a rectangle frame, and holds the periphery of liquid crystal 
panels 441R, 441G, and 441B. Moreover, as shown also in drawin g 1 1 , insertion hole 81 A which a lock-pin 83 is 
inserted and is fixed is prepared in the four corners of the maintenance frame 81, respectively. 

[0044] As shown in drawing 10 and drawing 1 1 , a frame 82 is made into the shape of a rectangle frame by which cope 
box section 82A, drag flask section 82B, and two side frame section 82C were formed in one, and is formed by 
punching processing of a sheet metal etc. The film mounting section 821 for attaching the viewing- angle compensation 
film 419 is formed in each side frame section 82C. This film mounting section 821 is projected and formed in the 
electro-optic device 44 side by carrying out spinning of the middle of side frame section 82C, and has clamp-face 821 A 
to which the field of the viewing-angle compensation film 419 is fixed. Clamp-face 821 A is mostly made into the 
optical plane of incidence of the cross dichroic prism 45 with parallel, and the viewing-angle compensation film 419 is 
attached ranging over the film mounting section 821 of two side frame section 82C. 

[0045] As for such a frame 82, a part of the field of a side and an opposite hand in which the viewing-angle 
compensation film 419 is attached, i.e., cope box section 82A, drag flask section 82B, and side frame section 82C (parts 
other than film mounting section 821) are fixed to the periphery of the optical plane of incidence of the cross dichroic 
prism 45 with adhesives etc. In the condition of having been fixed, opposite arrangement of the viewing-angle 
compensation film 419 is carried out through an opening to the optical plane of incidence of the cross dichroic prism 45. 
In here, the periphery configuration of a frame 82 is formed more greatly than the 45th page of a cross dichroic prism. 
Concretely, as shown in drawing 10 , the width-of-face dimension a of cope box section 82A and the width-of-face 
dimension b of drag flask section 82B are formed more greatly than the width-of-face dimension c of side frame section 
82C. Cope box section 82A is in the condition to which the most projected in the upper part from the cross dichroic 
prism 45, and drag flask section 82B is in the condition in which the most projected caudad from the cross dichroic 
prism 45, and is attached in the optical plane of incidence of the cross dichroic prism 45. Thus, cope box section 82A 
and drag flask section 82B are installed in the condition of having projected from the optical plane of incidence of the 
cross dichroic prism 45, and since adhesion side 833A which a lock-pin 83 mentions later is pasted up on this projection 
part, regardless of the magnitude of the cross dichroic prism 45, large adhesion / fixed area with a lock-pin 83 can be 
taken by enlarging the projection part of a frame 82. Moreover, when the viewing-angle compensation film 419 is 
attached, the permeability between the viewing-angle compensation film 419 and the cross dichroic prism 45 is secured 
by the opening formed between the viewing-angle compensation film 419 and the cross dichroic prism 45. 
[0046] A lock-pin 83 is arranged at the prismatic form outcrop [ which it is arranged at the end side of the insertion 
section 83 1 of the shape of a cylindrical shape inserted in insertion hole 81 A of the maintenance frame 81, and this 
insertion section 831, and is exposed outside at the time of insertion ] 832, and other end side of the insertion section 
831, and is constituted by the frame 82 including the jointing 833 by which adhesion immobilization is carried out. 
Among these, jointing 833 equips a frame 82 with adhesion side 833A by which adhesion immobilization is carried out, 
and the cross section of this jointing 833, i.e., the area of adhesion side 833 A, may be formed more greatly than the 
cross section of the insertion section 83 1 . 

[0047] The optic which consists of such an electro-optic device 44 and a cross dichroic prism 45 is assembled as 
follows. First, liquid crystal panels 441R, 441G, and 441B are attached in the maintenance frame 81, and a frame 82 is 
attached in installation and the cross dichroic prism 45. And the viewing-angle compensation film 419 is carried out 
with adhesives etc., and connection immobilization of installation, the maintenance frame 81, and the frame 82 is 
carried out with a lock-pin 83 at the film mounting section 821 of a frame 82. Under the present circumstances, a lock- 
pin 83 is in the condition which applied the adhesives of an ultraviolet curing mold to the insertion section 83 1 and 
adhesion side 833A, and while being inserted in insertion hole 81 A of the maintenance frame 81, adhesion side 833A is 
contacted by the four corners (projection part from the 45th page of the cross dichroic prism of cope box section 82A 
mentioned above and drag flask section 82B) of a frame 82. After adjusting the location of G and 441 B, ultraviolet rays 
are irradiated from the liquid crystal panel 441R [ to the cross dichroic prism 45 ], and 441 outcrop 832 side of a lock- 
pin 83, and adhesives are stiffened. Thereby, liquid crystal panels 44 1R, 44 1G, and 44 IB are fixed to the optical plane- 
of-incidence side of the cross dichroic prism 45. 

[0048] According to these above operation gestalten, there is the following effectiveness. 

(1) Since a frame 82 is attached in the cross dichroic prism 45 and the maintenance frame 81 which holds liquid crystal 
panels 441R, 441G, and 44 IB to this frame 82 is attached through the lock-pin 83, in the optic which consists of an 
electro-optic device 44 and a cross dichroic prism 45, it is not necessary to fix a lock-pin 83 to the direct cross dichroic 
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the other hand, the metal frame 82 is attached in three side faces used as the optical plane of incidence of the cross 
dichroic prism 45, and connection immobilization of the maintenance frame 81 and the frame 82 is carried out through 
four lock-pins 83 made of transparence resin. 

[0043] The maintenance frame 81 is formed in the shape of a rectangle frame, and holds the periphery of liquid crystal 
panels 441R, 441G, and 441 B. Moreover, as shown also in drawin g 1 1 , insertion hole 81A which a lock-pin 83 is 
inserted and is fixed is prepared in the four comers of the maintenance frame 81, respectively. 

[0044] As shown in drawing 10 and drawing 1 1 , a frame 82 is made into the shape of a rectangle frame by which cope 
box section 82A, drag flask section 82B, and two side frame section 82C were formed in one, and is formed by 
punching processing of a sheet metal etc. The film mounting section 821 for attaching the viewing-angle compensation 
film 419 is formed in each side frame section 82C. This film mounting section 821 is projected and formed in the 
electro-optic device 44 side by carrying out spinning of the middle of side frame section 82C, and has clamp-face 821 A 
to which the field of the viewing-angle compensation film 419 is fixed. Clamp-face 821 A is mostly made into the 
optical plane of incidence of the cross dichroic prism 45 with parallel, and the viewing-angle compensation film 419 is 
attached ranging over the film mounting section 821 of two side frame section 82C. 

[0045] As for such a frame 82, a part of the field of a side and an opposite hand in which the viewing-angle 
compensation film 419 is attached, i.e., cope box section 82A, drag flask section 82B, and side frame section 82C (parts 
other than film mounting section 821) are fixed to the periphery of the optical plane of incidence of the cross dichroic 
prism 45 with adhesives etc. In the condition of having been fixed, opposite arrangement of the viewing-angle 
compensation film 419 is carried out through an opening to the optical plane of incidence of the cross dichroic prism 45. 
In here, the periphery configuration of a frame 82 is formed more greatly than the 45th page of a cross dichroic prism. 
Concretely, as shown in drawin g 10 , the width-of-face dimension a of cope box section 82 A and the width-of-face 
dimension b of drag flask section 82B are formed more greatly than the width-of-face dimension c of side frame section 
82C. Cope box section 82A is in the condition to which the most projected in the upper part from the cross dichroic 
prism 45, and drag flask section 82B is in the condition in which the most projected caudad from the cross dichroic 
prism 45, and is attached in the optical plane of incidence of the cross dichroic prism 45. Thus, cope box section 82 A 
and drag flask section 82B are installed in the condition of having projected from the optical plane of incidence of the 
cross dichroic prism 45, and since adhesion side 833 A which a lock-pin 83 mentions later is pasted up on this projection 
part, regardless of the magnitude of the cross dichroic prism 45, large adhesion / fixed area with a lock-pin 83 can be 
taken by enlarging the projection part of a frame 82. Moreover, when the viewing-angle compensation film 419 is 
attached, the permeability between the viewing-angle compensation film 419 and the cross dichroic prism 45 is secured 
by the opening formed between the viewing-angle compensation film 419 and the cross dichroic prism 45. 
[0046] A lock-pin 83 is arranged at the prismatic form outcrop [ which it is arranged at the end side of the insertion 
section 831 of the shape of a cylindrical shape inserted in insertion hole 81 A of the maintenance frame 81, and this 
insertion section 83 1 , and is exposed outside at the time of insertion ] 832, and other end side of the insertion section 
831, and is constituted by the frame 82 including the jointing 833 by which adhesion immobilization is carried out. 
Among these, jointing 833 equips a frame 82 with adhesion side 83 3 A by which adhesion immobilization is carried out, 
and the cross section of this jointing 833, i.e., the area of adhesion side 833 A, may be formed more greatly than the 
cross section of the insertion section 83 1 . 

[0047] The optic which consists of such an electro-optic device 44 and a cross dichroic prism 45 is assembled as 
follows. First, liquid crystal panels 441R, 441G, and 441B are attached in the maintenance frame 81, and a frame 82 is 
attached in installation and the cross dichroic prism 45. And the viewing-angle compensation film 419 is carried out 
with adhesives etc., and connection immobilization of installation, the maintenance frame 81, and the frame 82 is 
carried out with a lock-pin 83 at the film mounting section 821 of a frame 82. Under the present circumstances, a lock- 
pin 83 is in the condition which applied the adhesives of an ultraviolet curing mold to the insertion section 831 and 
adhesion side 833 A, and while being inserted in insertion hole 81 A of the maintenance frame 81, adhesion side 83 3 A is 
contacted by the four comers (projection part from the 45th page of the cross dichroic prism of cope box section 82A 
mentioned above and drag flask section 82B) of a frame 82. After adjusting the location of G and 441B, ultraviolet rays 
are irradiated from the liquid crystal panel 441 R [ to the cross dichroic prism 45 ], and 441 outcrop 832 side of a lock- 
pin 83, and adhesives are stiffened. Thereby, liquid crystal panels 44 1R, 44 1G, and 44 IB are fixed to the optical plane- 
of-incidence side of the cross dichroic prism 45. 

[0048] According to these above operation gestalten, there is the following effectiveness. 

(1) Since a frame 82 is attached in the cross dichroic prism 45 and the maintenance frame 81 which holds liquid crystal 
panels 441R, 441G, and 441B to this frame 82 is attached through the lock-pin 83, in the optic which consists of an 
electro-optic device 44 and a cross dichroic prism 45, it is not necessary to fix a lock-pin 83 to the direct cross dichroic 
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prism 45, and to secure the area for fixing a lock-pin 83 to cross dichroic prism 45 self. For this reason, the cross 
dichroic prism 45 of necessary minimum magnitude can be used optically, and cross dichroic prism 45 the very thing 
can be made small. Moreover, while forming more broadly than side frame section 82C cope box section 82A of a 
frame 82, and drag flask section 82B Since cope box section 82A and drag flask section 82B were installed in the 
condition of having projected from the optical plane of incidence of the cross dichroic prism 45 and adhesion side 833 A 
which a lock-pin 83 mentions later is pasted up on this projection part It comes to be able to enlarge adhesion / fixed 
area with a lock-pin 83 by enlarging the projection part of a frame 82 regardless of the magnitude of the cross dichroic 
prism 45. For this reason, the fixed reinforcement of a lock-pin 83 and a frame 82 is fully obtained, and can certainly fix 
liquid crystal panels 44 1R, 44 1G, and 44 IB to the cross dichroic prism 45 side. 

[0049] In a frame 82 (2) The width-of-face dimension a of cope box section 82A, and the width-of-face dimension b of 
drag flask section 82B Since it considers as the condition that it is formed more greatly than the width-of-face 
dimension c of side frame section 82C, and the great portion of cope box section 82A and drag flask section 82B 
projected from the 45th page of a cross dichroic prism, respectively Without a frame 82 covering most fields of the 
cross dichroic prism 45, even if the cross dichroic prism 45 is small, large adhesion / fixed area with a lock-pin 83 can 
be taken. Thereby, a lock-pin 83 44, i.e., an electro-optic device, is certainly fixable to the cross dichroic prism 45 side. 
[0050] (3) Since the maintenance frame 81 made from plastics and the cross dichroic prism 45 made from optical glass 
which are generally used to optical instruments, such as a projector, are used, it can constitute economically. Moreover, 
since the frame 82 is formed by punching processing of a sheet metal, it can be easily formed in the configuration of a 
request of a frame 82. Furthermore, since coefficient of thermal expansion has connected the maintenance frame 81 
made of synthetic resin, and the cross dichroic prism 45 made from optical glass with this operation gestalt through the 
metal frame 82 which it is between synthetic resin and glass, even if heat arises from the light source etc. at the time of 
the activity of a projector 1, it is cushion ON ******** with a frame 82 to the difference of the thermal expansion of the 
cross dichroic prism 45 and the maintenance frame 81 . Thereby, a gap of the relative position by the differential thermal 
expansion of the maintenance frame 81 and the cross dichroic prism 45 can be controlled. 

[0051] (4) Since the film mounting section 821 is formed in the frame 82, while being able to make easy installation to 
the frame 82 of the viewing-angle compensation film 419, the viewing-angle compensation film 419 can be easily 
arranged between liquid crystal panels 44 1R, 44 1G, and 44 IB and the cross dichroic prism 45. 

[0052] (5) Since the opening is formed between the clamp face of the film mounting section 821 of a frame 82, and the 
field of the cross dichroic prism 45, the viewing-angle compensation film 419 is opened from the cross dichroic prism 
45, predetermined spacing can be installed, and the permeability between the viewing-angle compensation film 419 and 
the cross dichroic prism 45 can be made good. 

[0053] (6) By forming greatly adhesion side 833 A of the lock-pin 83 by which adhesion immobilization is carried out at 
the cross dichroic prism 45 side, bond strength of a lock-pin 83 and a frame 82 can be enlarged more. 
[0054] (7) The optic which consists of an electro-optic device and a cross dichroic prism is assembled with a 
maintenance frame, a frame, and a lock-pin which were mentioned above, and the projector 1 which can miniaturize the 
cross dichroic prism 45 while it can fully obtain the bond strength of the cross dichroic prism 45 and a lock-pin 83, since 
the projector 1 of this operation gestalt is constituted using the optic concerned is obtained, as a result a projector 1 can 
be miniaturized. 

[0055] (8) Since the main power supply 31 energized to a liquid crystal panel 441 is formed in the projector 1, the 
electrical and electric equipment can be easily supplied to each liquid crystal panel 441 . 

[0056] In addition, this invention is not limited to said operation gestalt, and the deformation in the range which can 
attain the object of this invention, and amelioration are included in this invention. For example, although the area of 
adhesion side 83 3 A of a lock-pin 83 is formed in the almost same magnitude as the cross section of insertion section 
83 1 grade with said operation gestalt, the lock-pin concerning this invention may be lock-pin 83 A as not limited to this 
and shown in drawing 12 . As for this lock-pin 83 A, the magnitude of that adhesion side 833A has become larger than 
the cross section of the insertion section 831 or an outcrop 832. If such lock-pin 83 A is used, adhesion area of lock-pin 
83 A and a frame 82 can be enlarged, and the bond strength of lock-pin 83 A and a frame 82 can fully be secured. 
[0057] In said operation gestalt, although the opening more than predetermined spacing is formed between clamp-face 
821 A of the film mounting section 821, and the field of the cross dichroic prism 45, such an opening should just be 
suitably formed between prism and an optical film according to the need for aeration rather than is necessarily required. 
[0058] With said operation gestalt, although the viewing-angle compensation film 419 was formed as an optical film, 
the optical film concerning this invention is not limited to this, and various optical films, such as a phase contrast plate 
and a polarizing plate, may be prepared, corresponding to the application of the optic which consists of an electro-optic 
device and prism. 
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prism 45, and to secure the area for fixing a lock-pin 83 to cross dichroic prism 45 self. For this reason, the cross 
dichroic prism 45 of necessary minimum magnitude can be used optically, and cross dichroic prism 45 the very thing 
can be made small. Moreover, while forming more broadly than side frame section 82C cope box section 82 A of a 
frame 82, and drag flask section 82B Since cope box section 82A and drag flask section 82B were installed in the 
condition of having projected from the optical plane of incidence of the cross dichroic prism 45 and adhesion side 833A 
which a lock-pin 83 mentions later is pasted up on this projection part It comes to be able to enlarge adhesion / fixed 
area with a lock-pin 83 by enlarging the projection part of a frame 82 regardless of the magnitude of the cross dichroic 
prism 45. For this reason, the fixed reinforcement of a lock-pin 83 and a frame 82 is fully obtained, and can certainly fix 
liquid crystal panels 441R, 441G, and 44 IB to the cross dichroic prism 45 side. 

[0049] In a frame 82 (2) The width-of-face dimension a of cope box section 82A, and the width-of-face dimension b of 
drag flask section 82B Since it considers as the condition that it is formed more greatly than the width-of-face 
dimension c of side frame section 82C, and the great portion of cope box section 82A and drag flask section 82B 
projected from the 45th page of a cross dichroic prism, respectively Without a frame 82 covering most fields of the 
cross dichroic prism 45, even if the cross dichroic prism 45 is small, large adhesion / fixed area with a lock-pin 83 can 
be taken. Thereby, a lock-pin 83 44, i.e., an electro-optic device, is certainly fixable to the cross dichroic prism 45 side. 
[0050] (3) Since the maintenance frame 81 made from plastics and the cross dichroic prism 45 made from optical glass 
which are generally used to optical instruments, such as a projector, are used, it can constitute economically. Moreover, 
since the frame 82 is formed by punching processing of a sheet metal, it can be easily formed in the configuration of a 
request of a frame 82. Furthermore, since coefficient of thermal expansion has connected the maintenance frame 81 
made of synthetic resin, and the cross dichroic prism 45 made from optical glass with this operation gestalt through the 
metal frame 82 which it is between synthetic resin and glass, even if heat arises from the light source etc. at the time of 
the activity of a projector 1, it is cushion ON ******** with a frame 82 to the difference of the thermal expansion of the 
cross dichroic prism 45 and the maintenance frame 81. Thereby, a gap of the relative position by the differential thermal 
expansion of the maintenance frame 81 and the cross dichroic prism 45 can be controlled. 

[0051] (4) Since the film mounting section 821 is formed in the frame 82, while being able to make easy installation to 
the frame 82 of the viewing-angle compensation film 419, the viewing-angle compensation film 419 can be easily 
arranged between liquid crystal panels 44 1R, 44 1G, and 44 IB and the cross dichroic prism 45. 

[0052] (5) Since the opening is formed between the clamp face of the film mounting section 821 of a frame 82, and the 
field of the cross dichroic prism 45, the viewing-angle compensation film 419 is opened from the cross dichroic prism 
45, predetermined spacing can be installed, and the permeability between the viewing-angle compensation film 419 and 
the cross dichroic prism 45 can be made good. 

[0053] (6) By forming greatly adhesion side 833A of the lock-pin 83 by which adhesion immobilization is carried out at 
the cross dichroic prism 45 side, bond strength of a lock-pin 83 and a frame 82 can be enlarged more. 
[0054] (7) The optic which consists of an electro-optic device and a cross dichroic prism is assembled with a 
maintenance frame, a frame, and a lock-pin which were mentioned above, and the projector 1 which can miniaturize the 
cross dichroic prism 45 while it can fully obtain the bond strength of the cross dichroic prism 45 and a lock-pin 83, since 
the projector 1 of this operation gestalt is constituted using the optic concerned is obtained, as a result a projector 1 can 
be miniaturized. 

[0055] (8) Since the main power supply 31 energized to a liquid crystal panel 441 is formed in the projector 1, the 
electrical and electric equipment can be easily supplied to each liquid crystal panel 441. 

[0056] In addition, this invention is not limited to said operation gestalt, and the deformation in the range which can 
attain the object of this invention, and amelioration are included in this invention. For example, although the area of 
adhesion side 833A of a lock-pin 83 is formed in the almost same magnitude as the cross section of insertion section 
831 grade with said operation gestalt, the lock-pin concerning this invention may be lock-pin 83 A as not limited to this 
and shown in drawin g 12 . As for this lock-pin 83 A, the magnitude of that adhesion side 833A has become larger than 
the cross section of the insertion section 831 or an outcrop 832. If such lock-pin 83 A is used, adhesion area of lock-pin 
83 A and a frame 82 can be enlarged, and the bond strength of lock-pin 83 A and a frame 82 can fully be secured. 
[0057] In said operation gestalt, although the opening more than predetermined spacing is formed between clamp-face 
821 A of the film mounting section 821, and the field of the cross dichroic prism 45, such an opening should just be 
suitably formed between prism and an optical film according to the need for aeration rather than is necessarily required. 
[0058] With said operation gestalt, although the viewing-angle compensation film 419 was formed as an optical film, 
the optical film concerning this invention is not limited to this, and various optical films, such as a phase contrast plate 
and a polarizing plate, may be prepared, corresponding to the application of the optic which consists of an electro-optic 
device and prism. 
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[0059] With said operation gestalt, although the film mounting section 821 was formed in the frame 82, it does not need 
to be prepared and, also in such a case, is contained in this invention. For example, when an optical film like the 
viewing-angle compensation film 419 mentioned above is not arranged between a liquid crystal panel 441 and the cross 
dichroic prism 45, it is not necessary to form the film mounting section 821 in a frame 82. 

[0060] In said operation gestalt, although the maintenance frame 81 is formed with plastics, the cross dichroic prism 45 
is formed with optical glass and the frame 82 is formed with the metal, these maintenance frame, prism, and a frame 
may be formed from other ingredients, are considered from various fields, such as processing ease and profitability, and 
may be chosen suitably. 

[0061] Although only the example of the projector which used three light modulation equipments was given with said 
operation gestalt, this invention is applicable also to the projector which used only one light modulation equipment, the 
projector using two light modulation equipments, or the projector using four or more light modulation equipments. 
Moreover, with said operation gestalt, although the liquid crystal panel was used as light modulation equipment, light 
modulation equipments other than liquid crystal, such as a device using a micro mirror, may be used. Furthermore, 
although the light modulation equipment of the transparency mold with which optical plane of incidence differs from an 
optical outgoing radiation side was used with said operation gestalt, the light modulation equipment of the reflective 
mold with which optical plane of incidence and an optical outgoing radiation side become the same may be used. With 
said operation gestalt, although only the example of the front type projector which performs projection was given from 
the direction which observes a screen, this invention can be applied also to the rear type projector which performs 
projection from an opposite hand further again with the direction which observes a screen. 
[0062] 

[Effect of the Invention] Since according to this invention a frame is attached in prism and the maintenance frame which 
holds light modulation equipment to this frame is attached through the lock-pin, it is not necessary to secure the area for 
fixing a lock-pin to the field of prism, and magnitude of prism can be optically made into necessary minimum 
magnitude. Moreover, since it is fixed to a frame, if magnitude, width of face, etc. of a frame are set up greatly, a lock- 
pin can take a large fixed area of a lock-pin and a frame, and is effective in light modulation equipment being certainly 
fixable to prism. 
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[0059] With said operation gestalt, although the film mounting section 821 was formed in the frame 82, it does not need 
to be prepared and, also in such a case, is contained in this invention. For example, when an optical film like the 
viewing-angle compensation film 419 mentioned above is not arranged between a liquid crystal panel 441 and the cross 
dichroic prism 45, it is not necessary to form the film mounting section 821 in a frame 82. 

[0060] In said operation gestalt, although the maintenance frame 81 is formed with plastics, the cross dichroic prism 45 
is formed with optical glass and the frame 82 is formed with the metal, these maintenance frame, prism, and a frame 
may be formed from other ingredients, are considered from various fields, such as processing ease and profitability, and 
may be chosen suitably. 

[0061] Although only the example of the projector which used three light modulation equipments was given with said 
operation gestalt, this invention is applicable also to the projector which used only one light modulation equipment, the 
projector using two light modulation equipments, or the projector using four or more light modulation equipments. 
Moreover, with said operation gestalt, although the liquid crystal panel was used as light modulation equipment, light 
modulation equipments other than liquid crystal, such as a device using a micro mirror, may be used. Furthermore, 
although the light modulation equipment of the transparency mold with which optical plane of incidence differs from an 
optical outgoing radiation side was used with said operation gestalt, the light modulation equipment of the reflective 
mold with which optical plane of incidence and an optical outgoing radiation side become the same may be used. With 
said operation gestalt, although only the example of the front type projector which performs projection was given from 
the direction which observes a screen, this invention can be applied also to the rear type projector which performs 
projection from an opposite hand further again with the direction which observes a screen. 
[0062] 

[Effect of the Invention] Since according to this invention a frame is attached in prism and the maintenance frame which 
holds light modulation equipment to this frame is attached through the lock-pin, it is not necessary to secure the area for 
fixing a lock-pin to the field of prism, and magnitude of prism can be optically made into necessary minimum 
magnitude. Moreover, since it is fixed to a frame, if magnitude, width of face, etc. of a frame are set up greatly, a lock- 
pin can take a large fixed area of a lock-pin and a frame, and is effective in light modulation equipment being certainly 
fixable to prism. 
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/V) *:HSffl»Sr^br^n^^>f ^B^y^XyXA 

w«BBl-H^i--5*5fi^a«Six-cv^c :ioJ:5ii 

mt #H¥ 1 1 -2 5 3 4 5^ (*ffl«A^ffl 

■ Ufcfctf)) T*f^£;ft,3fc<^fc9. rti^ 5ft^W 
3SB*««^Sift»#OEg|«Jc:7L&*n^ixK»+. 
TLlwH^f v*rlfilLTH36U t^v^$fe«^^n^^ 
-f^n^i/^Xy X A 0«ffijHittic»3»H£"t- ^ c t 

[0 0 0 6] 

s/^XyXAOfl|ffilCiSlcS#HSUTV^^-e, 
o>f y^xy XAS:*#<^fe/J:^+^xtf*e>*v^tv^5 

RHWfca. z<Dit#>* mm&mmmikxzx'b, t 

uxfT^fuj y^Xy X^S»:Sr/h§<i"-5C tliT 
d ^ vs( Xy XASr/hS < i-6fc»K, 
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*m'Mm-rz>k, t**m?*<< s/*xyxj^@ 

p-f y^Xy X2^^I^B£<a@£& 
[0007] «^(OSWli, Miiifl^yyXi, 

[00 0 8] 

[^S£ft?&lT5fc&<?¥J£] ^^Oft^p'pte, Jl 

asrny a* striae ^mfeztix^z-k&w&kirzhn 

X2bZ> 0 

[0 0 0 9] c<D^WKJ:;h,tf. Xy XMazwm*T& 
X^co*:£ £ \zm&te <*%<kZ>^k 6 J: 5 1- 

[ooio] m&m 2 \^m<D^mn. m&m i \zkm 

tf, y X^o® J: 0 < MS 

jxTV^O-e, ^y XAoffi^^i-ij^A/^S^tt-f 
2»o v Xy X^o^^^^S^^^ 

[ooii] m^ms [zim®.<nmwte. m&m i *tzn 
is^2iria«co^pi5p p pic4bH^. mtzi%ftm*s ^ 
/s^sx^^n. ftnexy x^te, yt^y^xm^^ 
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«M»«LTL*v\ «W*fcXyXA i" 
ft to%*SMHSlt £ X y XA £ ^>#»flrBK:m** C 

mktf7xk(Dffixhz&mm<Dftft&fri*x, <&f&m 
ffim<D&ft&k. yt^tf7xw<D7})xj*k&mf&i.x 

^avAtue>n-6o wtLiwit). «EM*£xy x^t© 
[o o i 2]-ni3ft«4^cttoxn». gf*3Si*v>L 

3 ^DV^i a i^^^f^Sc(D^^?I5p t p^c:^v fflrtBfr 
20 n$WrtbtiX^ZZkt:t&mk1rZt><DX3bZ> 0 , 

[0 0 13] »*«5fcE*(OJg«f4, SS*«4Jr|E« 

*>*v5i»iBXy x^offi^<^ratcfi, si^sftr 

30 #fr0 7>r^Bi#|fB^flJi#ffii:, XyX^o®i:coH 

[00 1 4] m*3S6tw|a«0*Wtt, 3fekH&B£« . 
ftlWSrtWB^y Xi,irS^i-^fci6co@^e^^{ix. 
^#i^@^$tt, te4g«J^99|5Xy XA«:»*ltS 

^>o i-ft^*>, &mmk*&sfe*><omaw<aiam* 
±%<tej&£ftx\,^z><Dx\ mfe^^k?}) xj±mk<o 

L^^: o ftl»*^ l ftv> L^*« 5 <o\ ^M*\z&m<r> 

¥&w\z&z&mmmmi£is tixi> <t<, n-rsi^ x 

50 yXA«fc«#B3e$ixixf*J:vv ' 
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[0016] *%m<o-?* V * ±iaa» 

1 ftv> Lit** 6 vf tt^l-IE@(D^g|5p R p^{S 
B p p*ffiv>t / o ^ ^ ^«tl, ^ t% XyXA£ 

[0017] s [z.&Mo&wn. ffixm 7 icia® 

[0018] 

mw<omm<Dmm] jar, *«wo-jH6»»*:HB 

[1. ^P^^^©t4W) Bltt,:-*SOS*t&U: 

Wt, ^p^a^^l Ort»«:^-*-ft«ia-C*> 6 0 .13 1 ft 
u^bHSKHSV^r. /D^x^.^lll BSE9ft»2RO^ 
2 2rtteJBUBFS*tfcfa[[My 

[0 0 19] *364r— *2f± % BB4fc:»-*J: 5 ic, ev* 
»c*^Jh«>Six**ria»]BH(©r Jr-* 2 l 
7^^-^A§(Dii»Wn7-^2 2i:, Ir] IS < 

T/PS^frA^ABg^n vh^— * 2 3 fc-e«rii 

[0 0 2 0] 7s//^^2 1 W\ _t®SS2 1 1*5 X 
J:S*7Ltto*l««a]R«»2 1 3OT&9*L1T1BU: 

KttfciVtl^o 7 5//^-^2 .1£>«BB»2 1 2 O 
T/l/?n5rA*^e>ftS»2W»aiK«f|J«- 
•2 1 4dSKltfeHxV>-5o *2«flBSKSBtt2 1 411. 
vT—fr— x 2 2flflfc*$*jt«&$ix-cv>5. 
[0 0 2 1] D7-^ 2 2«\ SSSP2 2 1 &XXf 
Ztfal,&5-tt<DWffi1®2 2 2*-(Hc*rt*ixfc*« 

2 2 l*5£tffl!jffi$i5 2 2 2 #E£lMclFrtt LT**4*tX 
[0 0 2 2] JEffift 221 0|»»OR|«»»|rfjt, Xp 
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l^*Offi*SrW»LXa:*iffi«<Offi|t-frfo* 

LTJfiEffiS5 2 2 l©8*«lt*W:tt, ttJMto?? h 
SBtt6 (02) as«^LTi^<7>^T*;fc>6 0 

[0 0 2 3] 7o»^ * 2 3tt\ .^S6^r-^2 0ffl 
®SI52 3 1 &Mf$.-f Z>n#X-3bV, 

«<DftJflpxfc5v^«:tt9iOXiJ:J:oT»fi6SixT^ 
So C<D 7Pyh^r- 3t^|iS^U^X4 6ld^ 
10 IS LT^LTLM P 2 3 2 j&SKtt tbtl. flUm Q 2 3 2<Dm 

[0 0 2 4] z<DX5W&<!r-x2\zn. rtSBia^ 
£^£^!9 AftSfc^coK^P 2 A, 2B, 2C, *5J: 
t/rt»d^»»^*#mi-Sfc«)^»ftP 2 D, 2 E 

<om< iWf/^2F^ *tf~;froffiBt-»JSLfc:# 
»07L2G*^Rrte>ixTV^. ^8^2 0 

Hfffiflllfctt* -V — 7x- 

-K^tt^tf-HWU VW96<OKQto&$:m<:X*>\zm 
20 36*ix^:r^^S5 0lc3fc»SixS i5lrftoTV>-6 0 . 

[0 0 2 5] F 3fi, fi>mir—x2 (0 3) 

ma^3 i G>«*icBB3Hfc'*9;* h 3 2 fcTflwssii 

fc«*«r'*7* h 3 2 ^H^LftV K9>f K* 

^?AjR(07L/-^3 4 (03) , B*Lft VERBIS 
30 «PS:«x.XV^5 0 *fc* i«B3 1tt, B^LftV*K7 

>r K«r*u-c«ai-a«*^*>^4 41 \zmm 

©*JK?^41 1 (H5)' fcfla&tSfeOTfcD,. 7 

[0 0 2 6] h4li; B5ld^J:5l-...3t 

M^^X4 1 lA*&m*#*tbfc3ia«:. L 

9. ^^9 L ^u-#«IH**»4 1, fe5M****4 
2 . y L—*^ 4 3 . «A3K^SB 4 4 . fe^/fctt.^ 
40 ^^Lr^5fe¥^7^SSo^D^^^n^5/^yyX 
A 4 5 % " *5 J: I5»*3t^* ^ LX COS^ l^^4 6M 

[0 0 2 7] [2. 3tt¥X0ttftft«MK] E!6Jw^V> 
X. >r^7 t ^U-»fl»M5t^»4 lttv «***»B4. 

4 ^«^-rs 3&<Dytmmmmk u©m^4 4 

1 (M«:S^H4 1R, 4 4 1G, 44 IB. 

**Tffc9., 5taiSB4 13t, UV7^/^4 1 8 
t. mi U^XTU^ 4 1 4 <B3t^** J f-4 1 5 
50 i, l2l/yX7i/^4 16tS:ix.Tt^p . 
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[0 0 2 8] ^yr/U-^PM^4 1 «:«/*■*- 6 

ytmmw* 1 3ti »w*o3ft«s:awi-6*»*»i: 
urostas^^ 1 1 ro3tai7^^ , 4 1 1 frb 

[0 0 2 9] mi UfXT 1/^414 fl iaffJ©g#<D 
(WlS:tt5*i/yX4 l 4A^w h y fxtiilzmpiZ 
ft/fc«/*«r*LTi*S 0 - #/hu>X4 l 4 All 
y/4 1 i^6fflW*ixruv7^yi/^4 1 8&i§5* 

m^#3fc£K#*yLTl^ 0 '#/hUVX4 1 
4AOSWH tt»'<*^4 4 1 ttBitt«J&ttlft<0 

11 4 loB«8*K«©T^ hit 

yX4 1 4A«7^ hJtfc 4 :-3'lCR£i-&. #2 
uyXTK 4 1611 ^1 uyXTW 4 14 <b 13; IS 
^M»MtfC*5!), /M/yX4 16A^hy^ 

W 4 1611 ^1 UVXT W 4" 1 4^tf>3fc£r*3fc 

[0030] myt&&m*4 1.511 mi u^xri^f 

4 1" 4tf2 l/yX7W 4 16 ^OP^I-SEg^tb^i: 
^ 1 U^X7 K 4 1 4 1 ffiSOfi 

%mm*A 1 5ic«toTiffi3s^iB3t5t(-^jft*ttfc 

#tt##*H i*V^X4 l-7lc*3ftU 
^f^I4 4C0?S^/^>'V4 4 1 R, 4 4 1 G, 4 4 

g/^^4 4 i zm^tz^mmtem^KV^? '* 1 
ft (s«ip») : o5t<oiaaoa(3fe36'L3a^i]fflT?# 

<fct)v 3te«^v:/4 n^e>(DBi»*s:4Tia«©i 

#>Tl>3 0 &;}b\ i©J:5ft***E»*^4l5tt, ft 
£;itf#ll¥8-3 0 4 7 3 9*^«fc:|Bft;5;ft,Tl^ 

[0 0 3 1] fe»i^4 2li, 2tt^y>f^n^s/ 
^^7-4 2 1, 4 2 2h RH^-7-4 2 3 t&m 
X.x ^^a^^^-4 2 1, 4 2 2|:J:M>'7 

4 i^b«m*nfc**^«»** 

[0 0 3 2] yu~3t**4 3Wt, AMlU'yX4 3 
1, U I/-UyX4 3 3, *3j:r;S«^ 7-4 3 2, 4 
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*«r«*^*/^4 4 1 B*T-«<«t6Sr^rUTV^o 
[0 0 3 3] m«C3t^3SJB 4411 3 feOfifofl^ A- 4 
4 1R, 441G, 44 1B$:ix., Cttfcll #jx 

«fa^W4 4 1R, 4 4 1 G, 4 4 

:7^/W*4 1 9^EB$ttXV>e o fe»«l3t^*4 2T* 
5)«Sixfc:#ft3fcfl ^tl?)3ttWSS^4 4 1 . 
R, 4 4 1G, 4 4 IB Id <fc oT. i®«1ff«l^ CTS! 
10 WSftT#¥fc«r*fiM-5. 

[0 0 3 4] ^a^^^P^$/^7'|JXA4 5(j: > 3 
tt^fSI/^/W 41R, 441 G, 441 B^^^fW 

TV>5 0 ^P^^^P^y^XyXA45Wl 
ft £ R«*# JIM <b W £ft *R*M- 

Jiffii£as, 4o(Olft^y X^MMotlSxttt 

tw^^n. ^nf)OiSMiiiaot3o(o6* 

4 5T*#/$£*lfc;*7^-- PHfcfl ft?l/^X4 6^b« 
ttJStu y->Uifciffi;M»^;**xS. ft*3. #«w 
^*^«P»Pp tt. 44^o^^>f^P>fj/ 

X^4 5 t&<SA,-cmf&£tix^z> 9 

[0 0 3 5] £k ±MW L£l«-ft^ 4 1 4 5 Wt< @6 
|£ijj*-*\fc 5 fc, ^«J!i»{0 7>f K4 7\^\&mZ 

ntl^o "f-*fc>*>. w07-f h#-f K4 7|cn ft2i 
3£@4 l 3*B5 3fflKfitam4 7 lot; ffij£<z>#ft^ 

gPp°p4 1 4 — 4 1 8, 421—4 2 3, 4 3 1-434 
30 Sr±^6^7>f K*^««>5&t?*«ds-tix^ixRrt-e> 
tlTV^ e ::T\ ffl3fe*»*^4 1 5^«tl/M2Vy 

X7K 4 1 en -m^~y hfci*fixmmz.$k)to 

ii*ixTt^o ^tt, hXf-f K4 : 7irtt % 0 3^ 

4 8^t)>f^^t^nXV^6o **5, 

**»ft-t?*>6m«3t*««4 4*J:tf^ o^^>f ^ o 
>f-^7 p yXA4 5tf)^-f hXf-f K4 7— 

[0036l.*fc, y-i Y^-i K4 7(03tW*ffi!l4 9<D 
-JBfllWKfi^*/V4 4 1R, 4 4 1G, 44 1B^- 
40 mzmQttrtbtltc? 4 y^-^V XA4 5 

[0 0 3 7] (3. ftSPtftif] 01^^LE13iC*5V> 
X. ^dv?^^^ lrtidfl S?^^X4 6W<tW 

#«p-2D^6#«SixajBl»3Jl**tA, ^^-^ 

«3W*P2Ed^6#*SJl«»2»»**B, ^«^r 
"-X2^jSffifcR»t6>ixfc»ftP 2C^<bK§l.£ftfc?£ 
50 »gSft^#ftn2E«^»«($ix«lR3ttiPXtEC«s» 
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ioo38] mi »*p*iKA-cfcj\ ±mm 3 1 os? u 

yX4 6«IjHWK»«7t>5 1 (BI3*lc:-^«3»-e 

S 1 P y =1 7 7 y 5 2 ^Klt btlTV^o ttttiaft^ 
r>51 (aotg?l/>X4 6»*5J:t/»«CP 2A^ 

e>»3istt*:»infflfttt, ^m®3 ltaxw?* h 3 

2 1 4 ^ p> d ^ 7 r y 5 2 PJ*3I£ 
*x£ 0 8*1 iyr3 y=jy 7 ^5 2frt>i*k£a£ti1t#im& 

1 A^5>36K«aiffl4 7 lrtJcA9a^3tW3S«4 1 

3 U 4 7 IB (B6).*> 
&»«Sil, tH«I^P2D^P)«^2^ 

[0 0 3 9J *2»ai»jKB-eri. 137, 8 £>$r®|g] 
fc«i-J:5l^ 8? uyX4 6 ©Tffll-fB 2 y = 7 
r >5 3^^t^^^Tv^5 0 Ctf)^2 i/n ^5 

^t<^hW6 0 (06) C0^*tCgBg^ttT 
V>6 0 »*P2Bd^»§ISnfc»«Cf±. VP hUU6 

4©Jitt^BE«*ix*:BI^U*V>-K9>f^-#- KSr» 

[oo4o].|3 »araufcc-cw\ m 6 * IC— j&«aa-e 

* 2 JfiEffiiDRft P 2 C tc*tJS LfdfcHt-SS 3'>oy = 7 

K#»#£&oT#aiiS£@4 i 3fllfc:ti:*ffl 
SHfcfc. hXM> K4 7^yr^^M)fe¥ 

p (H**-T) t-#^^> ^>7^i^-^P«^4 
l*«rt^61ffl*LfcJ|Jl uyX7^4 14. (HXK 
&3t^4 1 5 tm2 U>X7W4 1 6 kfrhte**-- 
y b<D\Zl)\ UV7^;^4 1 8 ^T^t^h ±jj\Zfi)fr 

fflBP4 8AWtf4 8B (El 3) J&»5>#«S*U •» 
WJC*ffiffil<Ott8fE»«7 r ^ 5 4-t»#*o 2 E 
£ix£o 

[004 1] [ 4 . 3t^«fPfn^«lg] ««3t^S6H 4 4 
£*n*^*n-fs/*;/yX.A45 fcj&*e>*53ft^» 
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n**f>f *p>f y^yXA4 5SrX«ri-5^«pSB»7 
0^tt7^ hif-r K4 7O3ttti*MB04 9 (07) Id 

>f 5/^yyXA4 5^«fiS*L-5«Bffl7 1 

@Sfi5 7 i&7>y hxf-r K4 7 03tettj*MRi4 9icsKrt*5j: 
So 3&*iB5e«7 2«, m.m^7 ifrbwx^mmvx 

KltbtlX&Q. rO|grt@3e$|57 2 t 7-OXf-f K4 
7<03fcffia*«4 9 irdSBI*-b*t^lS«^H^SixSc 
10 K^P^^^o^fy^/yXA4 5^7^ hXf-f K 
4 7^3feffiWflfl4 9l2lBl*)#We>ixTV^5o- 
[0 0 4 2] S«3t^iSS4 4>Sr«^-r-5 3tfcO»fi^ 
^V4 4 1R, 441G, 4 41 Bli. El9ioJ;^[gll 

^ * a >r y^^!l-X-A4 5(D)tAlt®£&£ 3 

XA4 5<03teA£*ffifcfc6 3fi!j®lc:tt, &JH§S<D 
ftftS 2»JH9ttlt.htlX»9s 1 i:#f*:8 2 

£fls aWttKK^oOBSfcr^S 3«r^LT3S*SlB 

20 3£$;h/T^<5 0 . . 

[0 0 4 3] ««f#8 If*. ««#«lr»fi8Six. %A 
^yl/4 4 1R, 44 1G, 44 1BWjli^LT 

i>s 0 4M«#8 Koegps^ris hi lfcfc*** -t 

51-, ^^^8 3asffASjhrCB*§fta»A*L8 1 
A^n^ti^lt^HTV^c 
[0 0 4 4] ##8 2WU-H1 Ofc^^l llSW-fJ: 
5 1-> Jl#SR8 2A, T#8B8-2BfcJ;t/20(7)i#S 

8 2cds-fr^«*snfcffi«#«ts*t,--«A^fl:*> 
30 ^iffl«^-r/^4 i g^-^tj^ttsfc^o^^yp^mw 

§158 2 l»tt)ttTV^ 0 , ^07^/WAMSl5 8 2 1 

W\ «#«fP8 2c^*t»o ; *pi-*-6r.i:--e««** 
K«4 4«^58aur»*sKx*59. J.* 

A41 9(D®^|i|^$ix5W®8 2 1 A^r^fbTV^ 
So 6Wi8.2 1A|i, ^o^^^n^o/^T'yXA 

l-9j5*2o(BflJ*MB 8 2 C(D7^;^^l#gR8 2 1 
oXl&yttrtbtlX\,^Z> 0 
[004 5] Z(D£?teftft8 2|i. 
40 4 1 9ds»9#»t5>ixS«i:R»«^H, i"4fc*>±# 
SP8 2A> T#?P8 2B*5«tt«»Bfe»8 2C(0- {flS (7 
^^ABt{+(fB8-2.l£Jl^«fB^) '&9.uxjr<i#*i4y 
^XyXi,4 5 <03tAI*ffi^Sj»lc:«*»J«-e@«Sii 

So H«**t*:tt»"Ctt, ftfti«7>fM4 1 
P^^o>fy^XyXA45 ^^Att® ^» tt^ 

*S<*fi8SixTV>6. *tt:W»-> H 1 0 fci^-t-J: 5 
»C N ±#«U8 2AOffl^jSfea*5J:^T#SB8 -2BO«if 
50 &b«{|j#g|58 2 C(D*S-+feci:t) 1 b^:^<^^nT 
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^ 7 s y 4 5 ^ e>±*l^ffl L^lt\ 2 
B li-t <D*nftfr y?-?}) Xi» 4 5fr 

#gff8 2 A;fc£t/T#3$8 2 B n ^ ^ n y t 
(D^m^l-S^tf>8 3 0«f5gfI8 3 3 A£ 

:7.tvW*4 1 9*$<fcU^ P*y^ W $/^:/y Xi>4 

[0 0 4 6] ffife^^S 312, 8 l<£>*fA?L8.1 

AK» ASixana*tt©JfA»8 3 1 t, C<D}?AS5 
8 3 lo-JB«lcE«Sixd>oJ¥ AfiFl^tt^BHlts' 

ftm&<ommn ss2t. a&s 8 3 1 nmsMizmu 

Ay-e«*SttXV^S. ^?*>, ft«»8 3 3li, 

8 2^*#H36*ix6»#ffi8 3 3A*r«*.. CtOgl* 

§P8 3 3 gd^tms, t)^*®8 3 3 A(Dmmn. if 

A 95 8 3 l<Dmffim£9 i>*:* <Mf&£tiX^Xi>£ 
[0 0 4 7] CCD J; 5*«SC#3M£«4 4*5J;0^n* 

/V4 4 1R, 441G, 44 1B^D#lts ^n*^ 

fti*7-f^4 1 9SrBiD#lt. fttt#8 1 £##8 

8 3 14, 'if Aft 8 3 l*5J:U**ffi8 3 3 AfcSRJMftR 

1 AlcJ?A£*l5t ttlC, Sfffi8 3 3AjWsWM'2 
(MxELfcJi#SfP8 2A*8j:trF#«8 2B(D^ 
y?7V X J* 4 5mfr IC 
Sft$*l£ 0 ^D^^^P^$/^/yXA45l^t 
5M^V4 4 1R, 441G, 44 1BOffi@^ria 
tttt> H*^V8 30»a»8 3 2«^6>*#H»«r 

441R, 441G, 441B^p^//f^n/f$/^ 

[0 0 4 8] ±»*> i 5 tt*««»IB^ J:lxtf , 

(l)««**i««4 4 43 J:tf*o^^^ o>fs/^^y 
Xi*4 5«>&ftfi3K#IS&lw*SV^T, ^n^^^D^T 
Xi»4 5lCte*H*:8 2^tt9#»tfett, 
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ft 8 2 Id, »fi^/l/4 4 1 R, 441 G, 441B$: 
fiMS1-*««M*8 l#@£fc^8 3Sr^L-CStt)#lte> 
*vO^-5tf>T\ @S^y8 3S:E^D^^^D^ $ , 
?Zfy XA4 5Jd@^U^<T-T^ @^^8 3^B 
£i-£fc#><D®;ffl£^ n^^^p^ ^^^yXi.45 

'hm<D±££<D? v*?^ f ti^ ytzfV XA4 5£ffi 
fflTS, ^P^^P/f^^JX < A459#W 
<-C#£o *Hfc8 2 0_h#g|5 8 2 A^«t(/T#SFP 

10 8 2B*ftl#jfB8 2C X V i>«&\zm&+& 1 1 fc Id, 
±#g|38 2 A*5j;trF#g&8 2B^^p^^^d^ 5/ 

^xyxi.4 5^*A**ffid^e>«aj"Lfcttffi-eH«L. 

CO«ffi«fB»|J:H«tr^8 3(OftSe.tSft*E8 3 3 A 
£g^LT^5<£>-C% ^P^^^D^7^XyXi.4 
5<D*#£le:§§«/jr<, ##8 2<7>^tti&#£*#<i- 

s c t -en* ^ 83 1 (Dmm - mfemm&tzz < 

6<fc5^^S 0 B^f>8 3 £##8 2 £<D 

H^3ft£tds+»lJ:fl.fcix, »ft^yv4 4 1 R, 4 4 1 
G, 4 4 1 B^r^o^^^n^r^^^y Xi.4 5<K)lw 
20 flISIfclHJr-CS So- 
lO 04 91 (2)#*8 2fc*JV*T; ±*M»8 2A<B« 
^Ssa*5,fcljrF#«S8 2B(Di!>I^iifcbtt\ $J#gl5 8 2 C 
<D»+ifc c <fc 9 < »** JXX43 19 , -b«s» 8 2 A 

4o <t tFT#pl? 8 2 B <njz%ftftt **?<i&xi<iy9'? 

yx^4 5 m*t>*ti?ti&m vtc^mt $ttxv^eo 

t?, #ft8 2fr? ux?^? CJ-f y^/y XA 4 5C0® 

Xi.4 5W^< t 1 i)^t p >8 3 toft* - 

30 8 3, o£ 9m^#^3£g4 4^r^ px^^ o-f 5/^ 

[0 0 5 0] (3)^n^in^^^3fe^«S(w-«»lc:. 
ffiv^t>i^S^7^^y^»©«l*#8 lteXTfft^tf? 

2*r*LT\- «AWKSIo(Rf»#8 1 t, ^^7^38 
40 (D^n^^^n^ 5/^Xy X^» 4 5 t $raSiS LTV^S 

t>, #«:8 2^p^^^D^i/^yyXA4 5i:fS 

«^#8 1 ^^.P^^^p>fy^xyx 
^ 4 5 1 (ommmm^x z>m*i&w<o-rti&i®®ixz • 

[0 0 5 1] (4)#tt8 2|C«7-f /^»f*«8 2 1 
I£tt£;h/ri>6<£>^ ^A*«^^^4 1 9<7>^ft8 
2^*9ftlt4:#*te-c#Si:i: 1 l>te. 
50 ;^4 19^fi/^/V4 4 1R, 441G, 44 IB 
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[0 0 5 2] (5)ftft8 2<D7 4Jl'M%ltt&8 2 KOM 

So 

[0 0 5 3] (6)^o^^>f^P-f5/^X!)^45i 
[00 54] (7)mM.yt^W.k?*X?<4**>( 
tirC^S^, ^D^^^D/f5/^yyX^45i:@ 

3 t<Dmm&&*-t-ft\^z>^ kfrx*$<z>kk 

fc^. ^ d ^ ^ p 5/ ^ X !i X A 4 5 ^/J«bt*# 

Z>7*i>=z.?* W^Xte^tli?*? * 1 £ 

[0 0 5 5] (8):/p v^^* 1 m£h/<*/l'4 4 

A*a,a 4 i i^^^m^^«*&r*# s 0 

[0 0 5 6] ^BJ^MIE^^^Pl^^tlS 

ffllEH^^X^, mi£¥>8 3tf>gs*®8 3 3 A<£>® 
*fA§15 8 3 l^^^rffiSl^^^^t $td^ 

St>tf>Tteft<. 01 2lC^i-£?/ e cB^fc'>'8 3 AT* 
fcoTtiV> 0 d(D@^tf>-8 3 All, ^gf®8 3 
3 AOjct $ tf**f ASB 8 3 1 ^mmU 8 3 2 (Z)^rISJ: 
t> < 4oTV^o CCDj:.5&B^f >8 3 A&m 

V\ft,tf. @^^8 3A^#8 2^gfffia^ 
<tS^^«#, i^fy8 3At#»:8 2i:Ogf 

[0 0 5 7] m&ntmm^&^x^ y^^^n^8 

2 1 £>Ifr#[lD 8 2 1 A h ^n^^^P^^XDX 
ix4 5^ffi^(DP B Hc:^ 0f3tKfB£JlJi^^^^$^ 

[oo58] m^mmmmx\^ yt^y << a>j* t urm 
«»7^;^4 i g^im^n-cwc^, *mA\z& 
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[0 0 5 9] StrlSUffi^XIL ^(*8 2{r7^^ix^ 
xELfc^tt«7^>'Vi.4 1 9©J;p«f7^W 

a- 4 4 i ^tf* p^^>t^ o>r 

XA 4 5^l-BEe^tl^V>S^^^, ftft8 2\Z7j,l> 

*>?btt&8 2 i &&rtz>!&mnte\<\ 
[oo6o] m&mmmm\z&\,^x. »it#8i(iX7 

io s^^^^x^s^ ##8 2n&mxM&zti 
xv>sas> ^n^^k xyx^^j:t/##^ fifecD 

[0061] mmmmmmx^ zo<nmm$m*m 

s^fiSr^WTt^^, ytAMffikytrntemttm- 
btez>Kftim<Dytmf®mm&m^xi>&\t\ £e>i-£ 

30 [0 0 6 2] 

xyxi. fc««icB*"c# ^ v * 5 So 
40 [HB0ffi¥&K9i] 

[Hi] **lfi»tt«-«5^ , o^*^^«rJi 

[02] ^By*^#*rTar*»b*fc4fWHIIB-efc 

So' 

[03] ^n^m^^(OrtgpSr^i-^«B|-e&S, 
[B4] «nE*lt»tt^*^-^^5^«aB"Cfc 

So 

[B5] ^n^a^^©#*-|MJ*»efc*r^BB 

-efcSo 

50 [B6] Xp^x^^ <nyt*^z=. y h (Dffi&ntt&^-f 
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[H7] Hl^HiVII-VII*»feJlfcieWrBBH-efc*. 
[[218] Bll^BiVIII-VIII^e>fi*:Ke»rffiHT?fc 

[[3 9] «W*Jt»tt03fc*«ft**r««H-e«>S. 
[mil] H9^HlXI-XI^e>A^:«WrffiiaT*)a. 

iiai 2] *»w<D*»flW:»-j-H'cfca. 

[»foBW] 

1 ^P^zc** 



[131] 




i. ■ i ' 
[B3] 
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